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one finds 


- (s+ 2ve')$+2ang - de (3.21) 


29ug' - (a+ 29x") y = 7, (3.22) 
fer sg 2h. Since h is ultimately @ function of r and t , these equa- 
tienes ere no longer Linsar (implicitly) and, in fect, their interpretation 
becames cbecure. However, if h is @ smooth enough function of r and , 
*€ ie pemissible to treat it as a constant and to regan’ the equations as 
linear. This point vill be discussed further in the section of the validity 
of the varices approximations. Inserting the expressions Eqs. (3.27) ana 


(3.18) 15 Bye. (3.21) end (3.21) and (3-22) and solving the resulting linear 
@qgantions for A and B, one finds 


POA «= - (a + 2 yk°) cosh mh + 2k" cosh | r. 
-|- (s + 2°) Sinh kh + 27/km sinh o |r, (3.23) 


PAB = [= (e+ 2002) Eston aa - oon? sinh |, 
+] - (e+ 2yk*) : e \ 
coeh kh + 2k" cosh mh F (5.ch} 
where A is the determinant of the equations for A and B, and is giver by 


O- - byx* (e+ 2x") + (9 + 22 %7)¢ [ cosh kh cosh ah - & 


Sinh kh sinh, nh 


2.4 
ohy*y [coon kn coon wh - F sinh in einh ah] (5.25) 


U end wW are given in terms of A end B by 


We (4 ote ne + © otnn an) A> (<u cosh ke + k coah ux) D (5.26) 


U + (h cosh ks - x cosh me) A+ (k sinh ke - m sinh mz) 3B (3.21) 


7 


It is not necessary to carry these expressions further in this degree 
of exactness, since in all cases of interest kh<< 1 and Weece. In 
addition, sh’ << y for thin viecous films, and in most cases one even bes 
sh°<.y for relatively thick viscous films. One may thus expend in series in 
terms of kh end »k°/s , anf retain only the leeding terms. In same cases 
ch*/y may de treated in the same way, tut for many purposes it is weeful to 
retain the more exact functional dependence, in order to examine certein 
especte of the temporal behavior of the solution. ‘The reason for not intro- 
ducing these simplifications earlier was to illustrate the exact form of 
some of the expressions, and to utilise the explicit = dependence of 
Eqs. (3.26) and (3.27) later for the examination of the validity of eome ef 
the epproximations. 

Tms one vrites 

coeh kh = 1] 
cosh wh * cosh /$n = ¢ (s) 
sinh kh * kh 


sinh sh * sinh fg h «= /$ » se) 


Ais) ¥ e°c(s) (3.28) 
A = sSarey[- cledF,- mn(2e(e) - 2)F, ] (3.29) 
B = sects) [ xn S(s)F, - F, (3.30) 
end eventually : 
Wh) = Sees) [[ove) - S(e)] kn FP - (cto) - a] ur,| (3.32) 
un) = peatay[( - clo) wx, + SH a(0) F,] (3-32) 
If only leading terms in ah”/y are retained, these equations reduce to 
wh) = ¢ nr - i a (3.33) 
Un) = - x wieder. (3.34) 
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